The correlations between depression and stress are quite accepted nowadays, as well as the fact that cortisol levels could also represent fundamental risk factors for major depressive disorder. However, when it comes to the modifications of cortisol levels in depression, the results are controversial. Same goes for the cortisol modifications in irritable bowel syndrome (IBS), which is a functional digestive disorder characterized by a strong biopsychological component, being highly influenced or exacerbated by stressful stimuli. Thus, in the present report we were interested in seeing if there are any serum cortisol levels variations in patients with depression and irritable bowel syndrome, by looking at cortisol modifications in two different groups of patients: a control group with major depression disorder and another study group composed by major depression disorder + IBS patients. Thus, our data presented here are suggesting that there is a significant increase in cortisol levels in the morning serum of the patients with major depression disorder + IBS, as compared to the group having only depression. The results presented here could have an important relevance in the context of managing the stress-related factors in the pathological entities described above.
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The correlations between depression and stress are well known and studied (e.g. a specific stress factor could represent a risk factor for depression) [1, 2] . Lately there is also generally accepted that a dysbalance in the hypothalamic-pituitary-adrenal (HPA) axis (ex. excessive stimulation of this axis) and the cortisol levels could also represent fundamental risk factors for major depressive disorder [3] .
However, when it comes to the modifications of cortisol levels in depression, the results are very controversial with previous reports describing: increased levels in almost half of depressed patients [4] , especially in the morning [5, 6] , as cited in [7] , decreased levels in depression, for example after very traumatic events [8] , in less severely depressed population or non-melancholic or non-psychotic depression [9] [10] [11] [12] , as cited in [7] ; while other authors described circadian variations and pulsatile secretions modifications in this way, as for example increased levels in the morning and reduced concentrations during the day [7] or even large studies showing increased levels of cortisol in major depressive disorder (MDD) both in the morning and in the evening [13] , as cited in [7] .
Also, there is an important correlation between oxytocin, HPA axis and cortisol levels in the depressive pathophysiology, as our group previously demonstrated [14] .
On the other side, irritable bowel syndrome (IBS) is a functional digestive disorder characterized by stool abnormalities, diarrhea, constipation or both form alternating between them over time, accompanied by abdominal pain, bloating or flatulence, without anatomical/ structural deficits [15] . Even more importantly, this disorder is considered lately a biopsychological clinical entity which is highly influenced and could be exacerbated by stressful stimuli [16, 17] , being associated with a variety of neuropsychiatric manifestations [15, 18, 19 ]. * email: rebegeacristina@yahoo.com; burtan_liviu@yahoo.com In this way, there are also various results in the context of cortisol modifications in IBS (e.g. increased levels of cortisol in IBS [20] [21] [22] , as cited in [16] vs. no modifications of cortisol levels in IBS patients [22] [23] [24] [25] [26] , as cited in [16] ), with the Patacchioli group demonstrating in 2001 [17] for example that IBS subjects showed significantly increased levels of salivary cortisol in their saliva in the morning, and exhibiting decreased levels of cortisol in the evening [17] , while Sugaya et al. [16] , reported a significant increase of salivary cortisol levels in individuals with IBS only in the first week of the experimental prolonged stressful exposure, but not in the second week of the expose or a few days after [16] .
Thus, in the present report we were interested in seeing for the first time in our best of knowledge if there are any serum cortisol levels variations in patients with depression and irritable bowel syndrome, by looking at cortisol modifications in two different groups of patients: a control group with major depression disorder and another study group composed by major depression disorder + IBS patients.
Experimental part Material and methods
In the present study, we selected patients that were admitted in Socola Psychiatric Hospital with the diagnostic of depression and irritable bowel syndrome. The patients signed an informed consent and were screened to be included in our study and local committee approved the study. Patients with other major psychiatric disorder, patients suffering from other digestive illnesses, with other untreated somatic diseases were excluded from the study.
The diagnostic of depression was established following ICD-10 and DSM V criteria and the diagnostic of irritable bowel syndrome met the ROME IV criteria. The patients (total n = 12) were psychometric tested with HAMD scale.
A control group was selected that included patients with depression without digestive symptoms (n = 8). We collected blood samples from all the patients to test the cortisol level.
Cortisol measurement
Serum samples were obtained by venous blood collected in the morning, before breakfast, in red topped tubes. The samples were allowed to clot for 2 h at room temperature before centrifugation for 20 min at 1000 rpm. The supernatant was collected and stored at -20 o C before testing.
The cortisol level was evaluated using a competitive inhibition enzyme immunoassay technique: cortisol ELISA Kit (Cusabio Biotech Co., Ltd.) following the manufacturer instructions.
The concentration of cortisol in the serum samples was evaluated with the use of eight standard solutions with well know cortisol concentrations in order to generate a standard curve. From the standard stock solution (S7) (200 ng/mL) standard dilutions were prepared: S6 (50 ng/mL), S5 (12.5 ng/mL), S4 (3.12 ng/mL), S3 (0.78 ng/mL), S2 (0.195 ng/mL), S1 (0.049 ng/mL), S0 (0 ng/mL).
This technique used 96 well plate pre-coated with the antigen (cortisol), antibodies specific for cortisol, horseradish peroxidase (HRP) conjugated goat anti-rabbit antibodies and a specific substrate for the enzyme (3,3' -5,5'-Tetramethylbenzidine -TMB). This substrate develops a blue colour with different intensity in function of the amount of cortisol in the serum samples. The optical density (OD value) of each well was determined using a microplate reader (Stat Fax 3200 Awareness Technology Inc.) set to 450 nm.
The OD of the serum sample were compared to the OD of the standard curve generated (Fig. 1) . In competition assay the greater the amount of antigen (cortisol) in the sample, the lower the colour development and optical density reading.
Data analysis
The conversion of the average OD values in ng/mL was accomplished using a formula according to the Excel. Then data was statistically analysed by using Student's t-test (two tailed, unpaired). All results are expressed as mean ± SE. p < 0.05 was regarded as statistically significant. The analyses were performed using the Excel program.
Results and discussion
As previously mentioned [27] , from the 12 patients which were included in the study, 4 patients had major depression and irritable bowel syndrome, while the other 8 patients had depression without irritable bowel syndrome. The age of the patients varied between 43 and 60 years old. The mean age of the study group was 43 (±5.77) years and the mean age for the control group was 55.2 (±4.8) years. Our group included both male and female and they were from both urban and rural background.
The mean age for HAMD score was 29.33 (±1.15) for the study group and 30 (±2.64) for the control group.
As it can be seen in the figure 2, cortisol levels, as expressed in ng/mL, were significantly (p < 0.05) increased in the major depression disorder + IBS, as compared with those having major depression disorder alone (the so-called control group) (Fig. 2) .
Thus, our data presented here are suggesting that there is a significant increase in cortisol levels in the morning serum of the patients with major depression disorder + IBS, as compared to the control group having only major depression disorder.
Regarding the previous studies in this area of research, it was for example showed that there are increased levels of cortisol in the morning (with decreased levels in the evening) in the saliva of 55 patients with IBS, as compared to 28 controls [17] . However, this data was not sustained by any additional modification in the physiological and psychiatric profile of the patients, as determined by a complex set of self-administered questionnaires such as: the Rome Burnout Inventory (RBI) in its physical (RBI-PE) and emotional-mental exhaustion (RBI-EME) components, Beck Depression Inventory, State and Trait Anxiety Inventory (STAI), Perceived Social Support Scale (PSSS) and a Scale for the Assessment of Perceived Actual Work-Non Work Stress [17] .
On the other side, on the Sugaya study from 2015 [16] , where 10 female student college with IBS had a 2 weeks prolonged stressful teaching kindergarten practice, the clear increase in cortisol levels were obtained only during the first week of the practice and were not that clear for example in other four different experimental situations such as: before sleep, 30 minutes after waking up, few days after practice or in the second week of this stressful expose [16] . Even more, it seems that no other adrenal hormones suffered any modifications during this exposure to the stressful stimuli (e.g. teaching in kindergarten) [16] . In addition, in a very recent and complex Swedish study in 169 IBS patients, diagnosed using Rome III criteria and selected from 10 different primary health care centres, increased hair cortisol levels were reported [28] .
Also it seems that mechanistically speaking inflammation could also play a part in this effects, (together of course with the dysregulations of HPA axis and a negative feedback with it [28] , as we will insist immediately), since for example it was previously demonstrated that cortisol and some inflammatory cytokines (e.g. IL 6 and IL 8) were found to be increased together in all 4 subgroups of selected IBS patients (those with diarrhea, constipated, a predominant one or alternators) of 76 patients with IBS, diagnosed with Rome II criteria in 2006 [29] .
As previously mentioned, there seem to be an important correlation between oxytocin, HPA axis and cortisol levels for the depressive pathophysiology [14] , with oxytocin exerting generally some protective actions (e.g. as some kind of anti-stress molecule), since it can modulate neuroendocrine axes and adjusting the cortisol levels especially under stressful conditions [30] . There are also important correlations to be mentioned here between cortisol levels and the anxiety-related states [31] , since our group also showed some protective effects of oxytocin in anxietyrelated behaviour and a variety of associated neuropsychiatric manifestations [32] [33] [34] [35] [36] [37] [38] .
In addition, we previously showed that there is a significant decrease of serum oxytocin levels in patients with major depression disorder and irritable bowel syndrome, as compared with those having major depression disorder alone [27] .
The results presented here could have an important relevance in the context of managing the stress-related factors in the pathological entities described above (e.g. IBS, MDD -combined or separately).
Regarding the limitations of the present report we can mention again the reduced number of patients from both groups, as this was only a preliminary study design in order to understand if there are any serum cortisol levels variations in patients with depression and irritable bowel syndrome, by looking at cortisol modifications in two different groups of patients: a control group with major depression disorder and another study group composed by major depression disorder + IBS patients.
Conclusions
We preliminary report here a significant increase in the morning serum cortisol of patients with major depression disorder + IBS, as compared to the control group having only major depression disorder.
